Introduction
============

Despite an overall decreasing trend in the incidence of pulmonary tuberculosis, the number of cases of extrapulmonary tuberculosis increased in Korea between 2001 and 2010.([@B1]) Abdominal tuberculosis is the third most common extrapulmonary manifestation of the disease according to a national report on tuberculosis. Enteral tuberculosis can develop anywhere in the gastrointestinal tract, and there are several reported cases of intestinal tuberculosis with concomitant chronic enteral inflammatory disease such as Crohn\'s disease or ulcerative colitis, as well as with coexisting neoplastic disease.([@B2],[@B3]) Gastric tuberculosis, however, is a rare disease entity even in endemic areas of tuberculosis such as Korea. To date, very few cases of tuberculosis accompanied by gastric malignancy have been reported.([@B4],[@B5])

Here, we present a case of coexisting tuberculosis and adenocarcinoma of the stomach, which was confirmed by both histopathologic examination and molecular testing.

Case Report
===========

A 54-year old female patient diagnosed with early gastric cancer was referred from a local clinic for surgical management. She reported no specific symptoms, and her gastric malignancy had been detected incidentally on screening tests. Pathology slides from the outside institution were reviewed at our hospital, and the diagnosis of signet ring cell adenocarcinoma was confirmed ([Fig. 1](#F1){ref-type="fig"}). The patient\'s past medical history was unremarkable except for pulmonary tuberculosis which had been diagnosed and cured 30 years prior, and there were no documented relapses of tuberculosis after her initial therapy. Her physical examination was unremarkable, and laboratory findings were normal including hemoglobin 14.3 g/dl (12.0\~16.0), white blood cell 4,000/µl (4,500\~11,000) with neutrophils 53.0% and lymphocytes 37.1%, carcinoembryonic antigen 0.64 ng/ml, and carbohydrate antigen 19-9 2.00 U/ml. Her chest x-ray showed neither evidence of active disease nor sequale of old pulmonary tuberculosis. Computed tomography was performed for cancer staging, and there were nor demonstrable intra-abdominal masses or lymphadenopathy ([Fig. 2](#F2){ref-type="fig"}). Since there was both a morphologically suspicious and pathologically proven mucosal lesion in the proximal antrum along the greater curvature of stomach, no additional endoscopic evaluation was performed.

Laparoscopic-assisted distal gastrectomy with Billroth I anastomosis was carried out, and a 0.5×0.5 cm sized mucosal lesion was noted in the proximal antrum during the operation. This lesion was estimated to be type IIc early gastric cancer, and histopathologic examination revealed multiple granulomatous areas of inflammation on the gastric mucosa. There were no regional lymph node metastases in any of the 52 dissected lymph nodes, however chronic granulomatous inflammation was noted in the omental lymph nodes. Tuberculosis polymerase chain reaction testing conducted on the gastric mucosa and omental lymph nodes confirmed gastric tuberculosis ([Fig. 3](#F3){ref-type="fig"}).

The patient was discharged from the hospital on postoperative day 10 without complications. She is currently on anti-tuberculosis medication, and there was no evidence of relapse or recurrence of disease after 5-months of follow-up.

Discussion
==========

More than two billion people are infected with tuberculosis worldwide, causing 1.7 million deaths in 2006 alone.([@B6]) The incidence of extrapulmonary tuberculosis is increasing and accounts for 1 in 5 cases of the disease.([@B7]) The most common site involved with intestinal tuberculosis is the ileocecal valve.([@B8]) Additionally, cases have been documented involving sites such as the ascending colon, jejunum, duodenum, stomach, and sigmoid colon.([@B9]) Among these sites, it is rare that the stomach is infected by tuberculosis.([@B10]) In Korea, few cases of gastric tuberculosis have been documented, and gastric cancer with concomitant gastric tuberculosis is even more rarely seen.([@B11])

Gastric tuberculosis can be due to primary or secondary infection. Infection of the stomach does not occur through intact mucous membranes, though it typically can spread to the stomach through ulcers, gastritis, erosions, ecchymoses, or cancer. There are four possible routes of infection; 1) direct infection through the mucous membrane, as occurs when bacilli-rich sputum is frequently swallowed, 2) hematogenous infection leading to miliary spread, 3) retrograde lymphatic spread, 4) and direct spread through contiguous organs.([@B6]) Some symptoms are associated with gastric tuberculosis infection such as abdominal pain, discomfort, and weight loss, but are fairly non-specific. Additionally, gastric tuberculosis may be easily confused with gastric cancer on initial studies such as computed tomography scan or endoscopy. In this case, there were no specific findings on initial presentation indicating tuberculosis infection. Gastric tuberculosis can be diagnosed by biopsy, so it is important to recognize that intestinal tuberculosis may involve any site along the gastrointestinal tract, particularly in patients with a history of pulmonary tuberculosis.([@B12]) It is also important to establish a quick and accurate diagnosis in order to prevent inappropriate treatment of the patient.

In this case, it is significant that gastric tuberculosis presents with gastric cancer. The specimen obtained through endoscopic biopsy of the lesion suspected to be early gastric cancer was confirmed via slide review. Granulomatous lesion was located diffusely in whole stomach and main cancer lesion was tiny but located at the antrum of the stomach. Additionally, there was chronic granulomatous inflammation within the retrieved regional lymph nodes. The cause of tuberculosis was unknown in this patient, though it may have been induced by an immune compromised state associated with her gastric cancer. The inflammatory response triggered by infection precedes tumor development and is a part of normal host defense, whose goal is pathogen elimination. However, tumorigenic pathogens subvert host immunity and establish persistent infections associated with low grade but chronic inflammation.([@B13]) The patient has history of pulmonary tuberculosis. I thought that tuberculosis was reactivated in immune compromised state caused by cancerous situation. Several authors have commented on the relationship between tuberculosis and cancer,([@B14]) including Chowdhary et al.([@B15]) who reported that isolated cancer can develop in about 10% of cases of gastric tuberculosis. Thus it is important for clinicians to always consider this association between tuberculosis and neoplastic lesions.

![Gastrofiberscopic findings. A type IIc early gastric cancer in the greater curvature of the antrum.](jgc-12-254-g001){#F1}

![Abdominal computed tomography finding. There was neither specific lesion in the stomach nor regional lymph node enlargement.](jgc-12-254-g002){#F2}

![(A) H&E staining of regional lymph node (×100). A considerable amount of granulomatous inflammatory tissue (white arrows) was distributed within the lymph node. (B) H&E staining of regional lymph node (×200). Tumor cells of the signet ring cell type are shown near the normal glands (black arrows).](jgc-12-254-g003){#F3}
